The characterisation of two members of the cytochrome P450 CYP150 family: CYP150A5 and CYP150A6 from Mycobacterium marinum.
Actinobacteria, including the Mycobacteria, have a large component of cytochrome P450 family monooxygenases. This includes Mycobacterium tuberculosis, M. ulcerans and M. marinum, and M. vanbaalenii. These enzymes can abstract CH bonds and have important roles in natural product biosynthesis. Two members of the bacterial CYP150 family, CYP150A5 and CYP150A6 from M. marinum, were produced, purified and characterised. The potential substrate ranges of both enzymes were analysed and the monooxygenase activity of CYP150A5 was reconstituted using a physiological electron transfer partner system. CYP150A6 was structurally characterised by X-ray crystallography. CYP150A5 was shown to bind various norisoprenoids and terpenoids. It could regioselectively hydroxylate β-ionol. The X-ray crystal structure of substrate-free CYP150A6 was solved to 1.5 Å. This displayed an open conformation with short F and G helices, an unresolved F-G loop region and exposed active site pocket. The active site residues could be identified and important variations were found among the CYP150A enzymes. Haem-binding azole inhibitors were identified for both enzymes. The structure of CYP150A6 will facilitate the identification of physiological substrates and the design of better inhibitors for members of this P450 family. Based on the observed differences in substrate binding preference and sequence variations among the active site residues, their roles are predicted to be different. Multiple CYP150 family members were found in many bacteria and are prevalent in the Mycobacteria including several human pathogens. Inhibition and structural data are reported here for these enzymes for the first time.